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ABSTRACT / 

The purposes of this study were to: (1) produce 
self-control of academic behavior in a ninth-grade typing and an 
eleventh grade accounting class by providing^ continuous ^ 
self-generated feedback through various devices; (2) to assess the 
relative merits of each device; and (3) to study those factors 
accounting for behavior change under self -monitoring conditions. A 
review of earlier self-monitoring studies suggested controls 
appropriate; to the research design. The devices themselves proved no 
different firom the controls. The accelerations in the last ^ 
posttreatment baseline proved significantly different . from all other 
phases for two sets of data. A third set of data yielded only a 
non-signif icantKtrend toward change during -the last, posttreatment 
baseline. Resul\ts suggest that: students demgiistrate limited l . 
self-directed change of performance rates with these procedures; 
terjainating the last phase conjunctively with the end of the school 
year explains the fixed interval scallop; and weighting daily work 
more- heavily may reduce scalloping and assure the longevity of 
self-control through the end of the school year. (Author) 
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The behavioral approach avjpljed to rfdnoation has reneived most 
attention in the area of basi.r: skills. Self-control procedures as 
developed in other areas of beliavior analysis have only recently been 
applied in educational settinf^'^ (liisloy and Hart,' 1968;^ Blackv^ood, .1970; 
Broden, Hall and Mitts,, 19?1). According to the theor;^^ of behavior 
analysis, self-control-- is deooribed as havinn; tvio components: a. con- 
trolling response and a controli.ed response (Skinner, 1953). Both of 
these responses are eniitted by the behnyeT*. 

The controlled response is that response which- is manipulated by the, 
controlling rerjponse. 'Jlius the problem of producinf^ self-control in ^" 
any setting becomes larf^oly one of discovorin.p; effective- controlling 
responses which the beh.aver , rnay readily em:\.t to manipulate some other 
feature of his l:»ehavioral repertoire. Fxajriples of controlling responses 
as sampled in the clinical and educational literature include such 
devices- as self-monitorin/^ throu;"]:i charts or ini'onnative feedback (Rutner, 
,196?; Kolb, Winter, and }'*;orlov;, I.968; * Leitenborf.?;, Ar^ras, /Hiompson, wd 
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Wright, 1968; Jens and Shcror:, 1/;^9; Ouncan, VXO\ !:GFa.ll, 19?0; r/uncaji 
1970; McFall and Marninen • 1 9?t : :'ror]Rn, Hall anrl VAtts, 1971; 'BerPiar, 
1972)* self--applicatlon of avorrv.b/e Gtiimili (F'ov/ell and Azrin, I968), 
delay ofreinforcement KOo'Idir.UDond , 19'^'J5)£ behavioral "'antecedent cban?;es 
(Ferster, NurnbGrp:er, and Levitt, i9'^2;" ;V/.rin and Powell, I.960; Azrin 
and. Powell; !l9o9''; I'larston and l ,c?all, 1^^71), and the emission of private 
responses (nlaclci/ood, 1970). Tlii:^ last cate;-^ory iras further eloiborated 
in Homrae (I965) and PrcTi^ack (1971). 

'Ilie purpose of tlie present .Ttiidy was jto pii'oduce self-control] of 
academic behavior in highnchool, business education students by providin^r!: 
continuous, se If -(:':e'ne rated, feodbaok tlirouf'ih various .feedback devices 
and to assess those factors v^-uch contribute to perf onnance rains under • 
self-monitorinp; conditions. Attejmptn to,u::e solf-monitorinf:!; as an 
experimental trea.tnient ?iave met with cribipal revievrs by Orne (19?0), 
Kanfer (19?0), Lichtenstein (I97I), o;t]d Mausner (1971) because" extraneous 
factors to self-pionitorin/:': proced.ui'es have not beed carefully exajnined. 
or controlled. These criticisms moy ho listed an (1) demand characterists, 
(2) reactive effects, (3). poor control prior to rnanipulation , and {k) the 
:questionable validity of self-.^-jenerated data,. '!:any of these criticisnis 
influenced the desi(rn of this study and eacli v/j.ll be discussed in the 
closing portion of the methods sc-rction. 

Periods 

This research vras done in tvro classrooms. The first was a liirith- 
grade, second sej-nester typing; cl-ass t\.Tenty-»si>: females and three 

males. Tlie second class vias olovcrVUi-/'rade, second semester accounting 
class with sixteen females and five males. The teacViers in both classes 
used past class performance , and f/rades to stratify each class into 
high, middle,. a)id low achievement ^/[roups. The .students were then randomly 



selected to receive one of three different treatment orders. Tliis pro- 
cedure provided twenty-four .females and throe joiales in the typing clasp 
and thirteen feraa.les and five males in the accounting class as experimental 
subjects, ■ The remaining; students t';ere exposed to the ^saiiie treatments, 
but their data were not included in the statistical analysis. 

JHie response unit for tlie accounbin/^ class v/as any fill-in-the- 

\ ■ ' 
blank 'item, rox-r or co-lumn entry, or any mathematical computation. 

The dependent variable for this class was work rate alone without respect 

to correct or incorrect responding. (Since the "students had both answer 

sheets and the teacher- available during the class for individual help, 

it was felt that x^ork rate a]. one was a sufficient pinpoint, without 

respect to correct of incorrect rates.) A.fter classes, the reader 

periodically checked the students recordinf;^ with the various devices 

to insure accuracy. / 

The response units for the tjT*)inp; class were [.rross words per minute 

.and error rate for a three minute, once daily, timed tj'ping. The sample 

for typing was changed ever:^^ day during the experiment./ Each student 

computed the total nwnber of words typed by using the vertical scale 

in the text for eacJi sample. ■ The • students then proofread their papers 

for errors. Tlius,' during the exj^eriment, the final error rates were ''■ 

S 

computed a day after the typing had been done. 

Prior to the experiment, the students in both classes were instructed 
by the teachbrs to ..count the nujnber of responses for either the entire 
class period in the accounting class of for the three minutes in the 
typing class and to post this count on a manila envelope used to hold 
all of their work materials. Tliis type of self-recording was continued 
throughout the experiiiT^nt and contrasted with recording on a rate compu- 
tation, sheet (RCS) which lacked visual, graphic display of the frequencies 
and the Standard Behavior Chart (Sl/i;) which lent visual, graphic display 
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of the frequencies. The SHC is a six-cycle, semjilogrithTTiic chart which 

permits the daily recordirvj; of behavior frequencies (Koenif>:, 19?2; 
Pennypacker, Koenig, and Lindsley, 1972). nurn|nr'; the first two days 
of each treatment phase, the experimenter visited tlie classes to train- 
the students in the use of the nev; L^orms. At this time, one-third of 
the students continued working and recording; as usual, while the other 
two- thirds received instruction for the RCS and SRC (one-half of these 
students for each foriri). After instruction in the forms, the students 
were asked to use whichever forti'i vran ^-n.ven them for two weeks. There 
was no differential rev^ard fdven by the teachprrj for nning the forms. 
Since most of the students in these classes were dolnf': their daily work 
assignments, the reward was tViou/Hit siinnr^n.utpus and even contradictory 
to the technique for producin/'; self-control in this study. Each treatment 
phase was terminated l^y the tear»|-ier takino-; the fi^i-^ns from/ the students' 
envelopes and , was interspersed vrith a i-zeok^s baseline condition (i.e. 
posting a count' on. a.ma;nila onve] one ) before , ]-oetween, and after the 
three treatment-order combinations. Vor f)uri)oses of this study", self- 
control is said to exist when c^Qerations (accelerations or decelerations, 
depending upon the nature of tlie pinpointed response) are better under 
treatment conditions thaj-^ under pre-treatnicnit baseline conditions. | 
All students v/ere exposed to all three types of recording within 
one of three treatment orders < The treatment desifaiations were: 

■ bl ... baseline for counting alone. 
' ^ I ^ ■■ ■ ' ..... - 

b2 ... counting a3,one durinrr treatment phase. 

b3 ... baseline for RCS use. " - 

I 

b4 . . . RCS'use in treatment phase. 

b5 • . . baseline for SBC use, 

I . 

b6 .... SBC use in treatment phase. 

b? last post treatment baseline for all orders. 



Tlie three treatrnent oi-*ders were: .firct, b(:i,l^2,h5,b6,b3,b^^b7; second, 
b5,b6,b3,b^,bl,b2,b7; Third, b3,b4,b1.,b?.,b5,b6,b?< ■ 

^ The control for demand characteristics, ciicli as subjects c^iessin^j 
the hypothesis of the experirruint by instructions^ i^as accomplished by " 
exposing all subjects to tho hyY)0'bhesis that all self -monitoring-'' improves . 
performance. Short basoline.'j were invserted betv/een treatment phases , 
to Assess the persistence of experimental effectsi. In order to- eliminate 

a bias in the results due to irilpraclass coroinunication, teacher commitment 

f ' ■ ' 

or differential teacher attention, and the presence of a novel person- ' 

(the "experimenter ) , the treatments viere counterbalanced in a latin 

squares fashion with the use of the old recordin^^^ type- continuing whi].e 

the new recording tyi'^es v^ere introduced. As it was clear from th'e 

literature,^ self-monitorinr^ is .reactive for a nuinber of reasons 'and thus servo 

I 

as a poor control technique prior to laanipulation. therefore, an ^ability H:: 

■ 1 ' . ... 

stratification relevant to prio7', classroom performance was obtained to 
assess the ■ approximate levels of j the individual [jerforaance before any 
type *of, self -monitoring v;as befn/rn. The reliability of the self -^recording 
was checked by each teacher duririr;; . the tenri. The teachers commented 
upon the high reliability of these' student recorded data. Since cor- - , , : 
relations between' stiident identified ai'id student-aide identified errors - , 
were high, these coirunents were rcinforcod. In this case, the student- 
aides and studeiits v;ere luilcnown to each other, and thus collusion was 
pot a problem, ' • 

If certain variables are Icnoun to be reactive, it is only possible / \ " 
to examine the effects of oi^e reactive variable aj^ainst other reactive 
variables with the treatment (or treatments) of concern being hierarchically 
eliminated from other variables as controls. Tluis the use of the SBC was con- 
trasted vdth the use of RCS not ■|,:>ecause of any sf^ecial properties ascribed 
to the Cp, rather because it required rocordin/^ responses. / 



Ilie i^cnorality of.' f in<3ii'i:;i;; r-asc^d. upon acartomc behayior sarnpled 

in classrooms is not. as qiu)c:tionai:)le as balvin.^^ a small Sc-irnfde of behavior 

in clinical settinvts. Vor a '^•ood ni)vnher o.r cases, tho acarlemic behavior 

is under the stiriiulus control oi'-t!iG olassrooM. The behaviors obser^/ed 

in the clinic can usu^il];-^ occur all day Ion-'. Tlius tl-ie desipi v/as 

I 

.thought adequate to assess the production cf self-control tbroi\<;-h da^ly 
self -generated feedbacks 

Results 

The -three sets of daLa \icre anal^vaed inciependant]-y in a 3 a 3 X 7 

1 . ■ v. 

analysis of variance (n- - 2 for accounting;; v/ork i^atc, n = 3 .for f^ross 

and error typin]| rates) on tl'io inoai) rates during;; each pliase r.or each 

subject. In orHer to accoiuodate the effects of usin;'/ a logarithmic 

. scale as a feed&ack device, a Io/'jq transfornn^ition v/as perfonned on the 

raw data.. Diae %o data loss by student alisenteoism, one drop-out, ,and 

even -one case oJ^ a student cornplainin;' abou.t her (.iifficulty perfoimng 

Jhe operations necessary to use trie -Uoed hack devices, a least squares 

solution was used x^l^r^iMct tl"io ]!iissJ|n,'': :^ooros before tfie final ANOVA 

was run. All statistical analysis v/ere tested, at n^.05 diffex^ence 

accordin,^ to *Kirl: {19^"^, 233-29^i-)- 3chef.i*e'S comparisons vrere performed 

at the same level for simple ioain of iects.: ^ . 

Tlie analysis :L"or tlie accoiintin;- ivork rates showed si^;nificant 

differences for the rnain effects of ;lbiln ty, Treatments (B), cOnd Treatment X 

Order (B X.A) interaction as in Table 1. Tiie rie:ins for Ability ranked 



Insert Tat^lo, 1 about liere 

1 

in the expected order of hi/'ih aVd.lity highest, averaf;e ability next, and 

I 

■ lox^ ability last. Since the treatrionts theriselves were of primary 



concern, Scheffe's comparisons (at p <.05) vrere run for the main effects 

of Treatments and treatments vri-thin different orders. 'ITais procedure. 

indicated no differences between treatments and pretreatment baselines . .. 

I 

for either level of analysis y RaJilcin;;^ the iiieans of all phases and 

making all pair-wise comparisons showed that the- last posttreatment 

baseline ivas sir?;nificant].y larger thm the other phase means for the 

main effects, the first, and third orders only approached significance. 

It seems obvious that v/here the main of.fect of Treatment differed under 

mean comparisons, their effects v/ore hi-r.-ihly masked by the 'iVeatment X 

Order variable, ■ For the simple erfect:-3, a tentative explanation wouTd 

be that this acceleration is more likely to be observed following a 
I 

phase in v/hich recording on a novi form is used than after a phase in 
•which an old recording type is used. V/ith respect to the continuous 

feedback through a.lmost immediate knowledfje of results provided by the 

I' I ■ 

teacher and answer sheets, the selJ*-,';>:enerated feedback did hot implement 

accelerations si^T;nificantly beyond those occurring through other available 

sources. With respect to tlie last posttreatment baseline, t^he superiority 

of the occurrence of f in'al e:x-aiiiinai;ions and termination of the school 

year to serve as accelerators vras far morc^ ^^..^[nif icant than any source. 

of fefedback in thi^s' class envirbnniont. . ^ 'Chis last point is. clarified 

with the analysis -for words per minute daca.'' , 

Table 2 indicates sir^nif iccint differences' \jithin the gross works 

per minute data for the same main effects as, the accounting work rates • 



Insert Table 2 about here 



The means for Ability ranked in the sajae order as the previous data. 



Pair-vn.se cornpaxnGo.nvS for the. irairi 6'-"'"re ot. of' froat/^iont j.nrlicatcd that 
the recordini^- for all typc^s -hn-xrv' treatTiiomt !:)M:i.r;L'G prodiJCCr'a ^iccelerationr: 
beyond all pretroatnient cnjielinep yuid Vmit tr-e lar:^t ].')o.':^ttreatr)ont please, 
.meati exceeded tlie otber, six, Dhaso n^erins. 'i'liore v/as no dirferencc 
between reoordirv:' in breai;*;ient pVianos :irid their respective 

posttreatment ba3{^line:^5 (: si, , ''i''/). \i\ ana/iyvSis tif tliri simple effects 
i^rithin the Treatment X feier intoractior: a^ad pair-v.dGc cor.ipariGons for 
treatment vjithin eacl-i order vioro porfoT'ined.. It vio.s af;;ain obvious that 
•the effects ot* i^reatni.ents vroi'O iraalced b^- tbo order, v/il/n tlie poafiibl.e 
exception of one coT:i]iari.son.. A cciTinarison of trecatmont means fhZ^ b'l, 
b6) Kith pretj-'oahment weortC (f'l, bl, b5) indicated si^^^^nif ica/it accelera-- 
tions for all recording; type:; din'.rn:.-: tri-jati^Frnt y,.4iar.es v;i.thin the first • 
and third orders. Perhaps the r-econd ordor failed to achieve . significance 
because -the b2 mean fell so close to i^jie end of the semester and by that 
tinie any novelty dne to trie presence of tlio exivorimenter was .';:one/ 
A comparison of the In.st post/i:r^'-^a(;herj,t baseline \n:th all otlidr ])hase 
m.eana indicated sif^nificant accelerations Tor the moan vrithin the first 
two orders. This last baso].inc t(:rmir]atcd as before v;itiv final exaiTiitiation 
and the end of the solvool year. .Tt.v/as tltoij.r;ht that the pi^esence of the 
SBC occurri'n^; l:)Ofore b^ for Uie tni.i'cUor'-ior accounted for the failure 
to achieve si'giiificance. '.niero coni^jaracons of S'^(.) x^ecordin^^;^ (l:p6)^was " 
contrasted TO. th other reoordinr-; types v/ithi.n treatment phases (b2 and • 
b^) for all orders. Mono of tjioso comparisons, liovjrevor, achieved sig- 
nificance. ' 

Table 3 sheds some lip;ht on thi.s,, interaction. Tnere is a positive 
acceleration of cell jneons. with orQy tw'o exceptions occurring: as noted. 

, — ' 

Insert I'a'hle 3 ai/'Oiit hero 



Tl\e rank order is aljuost precisely the Scuno as the ori-^inal temporal 
sequence of phases. nsin.;r: the - data rrom. Table 3 and near corf jpari sons, 
for simple main effects, it is suri^-ested thai data points are positively 
accelerating vrith the only exceptions occurrinr;; vrhere one of the three 
treatments is in effect. Ihiis thb treatments are functionally related . 
to major upward movements over baselines with the. accelerations slowin.^ 
during each posttreatment baseline. VJithout regai^d to treatment order, 
however, the last posttreatment baseline represented an acceleration, 
in general, which exceeded all other pl^a.^^e ineans. ' 

The analysis of the error rate. data nn 'i'able k indicated only the 
Treatment X Order Interaction ao si:-;:nirioant. Hone of mean comparisons, 
as performed in the other sets of, data, for treatments within the different 
orders indicated significant differences. Considering the gross typing • 
rate and error rate data tor^ether, it appears tliat as typing rates 
increased there was an increase in error I'abe, but not to a commensurate 
extent, .... 
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. As a demonstration of reliability for. self -recorded data reliability, 
^he error rate components (i.o- , nui?iber of eyTors found by the typist' 
and the number of errors fovmd hy the proofreader) were analyzed for 
the ninth grade typing class and the aides who rotated the responsibility 
of checking the papers. A teclM'lique suggested by V/iner (I962, 12^128)'- 
was used to compare frequency o.f student error and the frequency of-' 
proofreader-identified error. Five da^ys v/ere randorn]y sampled and the 
analysis yielded the follov/ing coefficierrbs for those days: .9^- for the 



first day, .90 for the tenth da;/-, .^6 for the tvrenty-seventh day, .82 
for the fifty-- second day, ajid .96 for the sixty- third da,y. Tliese reli-- 
abilities were felt Idgh enouf^h to demonstrate accurate recording. 

The implications of this x^esearch are twofold: first, with regard^ 
to future educationa]. researcVi ^md, second, with regard to classroom 
practices-. The irapetus for this stud;;^^ cane froni and was in part planned 
and conducted by four hi^9;]i school teachers* Iheir active participation 
during workshops and in the j.nitial plannin?>; insured, a inax:imii;n of benefits 
for each student during the course of . the study, aiid at the saine time 
permitted the conduct of this resGrarch from e 2 capin;;: the ubiquitous 
demands of running a classroora on a daily basis. V/liile comiriunications 
problems stii;i existed, rncUiy dirficulties listed in mi earlier section 
could Viave been remedied either by workin/;; -/^ith fev;er classrooms or by 
soliciting colleagiies of -the experimenter to instj'uct the classes in ■ 
the use of the recordin;?^ forms. Research conducted in this fashion , 
has value for those most invplved in tlie educational process — teachers 
and students. AT3. of the teac'ters ^nvolvert in tliis stud^r noticed positive 
chanp-es in their students and t'hu^ ho continue self-mnnitorinc 

in their future classes. ''nrthr?rr33orO:, tlie toacliers have expressed 
interest in doing further reseorch in then r classes- . Tnus their participa- 
tion will prove mutuall?/ rewarding; to i:)otl'i researclier and. teaclier. 

V/ith refi:ard to educational reseai'oh., a few remarks seem noteworthy 
because of events which failed to occur. Thirst, ifest (I969, p. 289), 
after a review of much researcli on the point, concluded that intensive 
practices of timed typinf^ incurs ni^^h ex'ror rates. This result was not 
replicated under daily timed typin^rs dyer 0. |x=}T*-Vod of ti';e3,ve weeks. 
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Perhaps the siinultaiieovw ^elf-inonitorht-: o'" ! oi:.n wordrj I'^or riiinute and 
error rates accounted Tor the rosulLtp. 

Second, rcvieus of* i.>rior ivsoarcii havo limited the dernonGtrated / 
ef fectivcnesvS of heViavior inodil'ieation to Inv ciioplity and special education 
classrooms. Rosen fold (1[)72) reported a study in wiiich "inoney vjas employed 
as a reinforcement for sixth p;rade students havin--" a hiv'h 1,0.. (above 
110 on the Lorf^;e 'Cliorndike) anci 'money reinforcement plus stars on a 
publicly located paper fpr avera'^e and hi^di I.«";,.'s (3 On or better) - 
shovred significarit achievement r';ains. Rosen Told ^s i.'indin^^s, v;hich ran 
coimter to prior rpsearch, are i-eplicated here because no sii::niricant 
Treatment X Ability interaction (3ccuT'i-cd. • . . ' 

As for the findin-f^; of" persistent self-rocordin«>- elTects lasting 
after this recordinjf.': is terminated ( hcitenherf:, ejb. al. , 19^>8; McPall, 
1970 )t both the data v/hich did not reveal ef lects different from baselines 
(the accounting i-rorlc rate and error rate) :u'id the data vrtdch'^aid reveal 
effects tliat vjere confounded v:il.h otiior reactive varial:)les (words per 
minute -data) indicated no lasting: oi'fects. .In roalationship to the 
administratively scheduled eveni:.s of exai^Js and the termination of the 
school year, the effects of sell -iiionitorinr^; ■ .jere sliovm to be evaporable. 

As foT" the sug/''estion that self^rccord in;: sorves as a poor control 
device prior to behavior modification ( Konfcr', 1970 ) , the self -monitored 
data in the fonn of ixjl'iavior froriunncies yielded, the some ability strati- 
fication as til at given by l;eachoj''3 ririor to tK'O study. 'Jhus the 
stratification sei^ved as a proximate control for solf-nionitorincv 'f-'f^'^ 
question of 3>xhether a teacher, ^rorldjv: Vv/ V\erself, cou.ld produce self- | 
control usin;; these procedures rer:iains open. An ansi/er would entail 
surreptitious recordin;.-; of student •■:eliavior i'requoncles before ^self- • 



monitoring was coTnrnanced, . Hiio vccoxx^xnc irould sep/e as a baseline for 
'■ sel'f-inonitoring* T\\q ability i-;tratif'i cation used in this study was \ 
not precise enon/^h to provi.de this infonnation. 

. The implications for classroom practices are directly related to " 
the analysis of the data. Even v;hen the treatments proved effective 
over pretreatment baselines, the effects of these treatments did not 
effect 'the acceleration of rates obtained at the end of tlie school year. 

>Mle a qualified dornonsLration of self-cQntrol \ias achieved, this control 

/ 

passed to the occurrence, of administratively scheduled events. -ITiis 
finding suggests that, v/hen [)osGi1.:)le, testing or the deadline for larr^c 
projects shouDd he intermittently sclieduled to insure the lont':evity of 
student self-contro].. \hirA'-tlr\^^ daily uorlr. more and terminal wotic rates 
less might have the same effects. ' 

Another finding which ho].ds implj.cati.ons i-xas the fact that rate 
measures may be \ised to achieve alaility grouping:';. ITnile tliis measure 
has been used for such purposes in typinr'; class prior to this research, 
the replication o.^' this findit'L^; /i/ith a ranpoant as hetergeneously mixed 
as the accoimtin/^: v/ork rate lends .generality bo tlie' practice. Further, 
study with other types of curricula iC5 necessary to insure this generalization. 

The main conclusion to ho drai/n fj'om* the study is that the students 
did evidence self-control for some of the -Ivreatrnent conditions but not 
with regard to the last posttreatment baseline. The Standard Behavior 
Chart, while servinrj as aii accelerator of performaaice rates, did no 
better than the other devices. In the accountinf^ class, due to the 
presence of answer sheets and individual, toaclier help, the devices alone 
v/ere no better tlian 1;hese other mode of feedbaclv. The error rate 
data, which was {i;athered. under delay conditions of one da;*/ before feedback, T 



confirms the superiority oiV irr-uerJiatri f'ocdhacl: for niraple skill leai^iin/; 
found by other resoarchei's, 

Mone of tlie tT^eatiTiorit or bn.seline rnean.'ri v;eT*e any' l^ottcr than trie 
last posttreatraent baseline. In ;;rat)lii.c f0]:'in, tliis !".'ehavior v;oulr]. v;(ien 
plotted ciMulativel;;/' represent a j"i;'.ed intetvaiL scal'J.op, Given Ihc fact 
that the daily classv/ork r)].ayed liti'J.e ' r;art in /-racie determination and 
that this phase ended sirnultaneon.r^ly with the end oi" tlie school year, 
this finding. is in no v;ay surprisi n;-':, ' or ecliicators who would rnaJ^e " 
more of daily classv7ork-, tl':e f-ra;:^<^s for (iail.y work si"LOuld he wei[:';lited 
in proportion to a final e:cai7iin.ntion vn tli rnore f reqiientj . terminal projecti 
receiving equal woi//;ht ac> the finril exani. I'onef (J.lj^, this procedure 
xvould eliminate the acccler'ated nerforinance prior to exam periods and 
the end of the school year, ''or the nducati.onal researclier XTorkj.nj^; 
\ri.th treatments vfnich are e*x.nGcl-.ed to :=;enerate only minima], control 
over student acad.em3.c pierrorriiaiico , thi\-. stii'h' woiild i-ecoitimond the ter- 
mination of exjoeriinents v/el]. in adva;ice of the occurrence of the natural, 
reinforcers in the school environi^ient i-'lnaTly, by usin^-: Wie individual 
data from". the cViarts, botl: teachers and cxpoi-irnojitei's could achieve an 
understanding^ of the students witicli iz mutualJ.y iiclpful in evaluating- 
student progress and the effectr^ of soiao m::Uiipulal:ion. The individual 
data revealed difl'erences !.)etweon dron-outs ond hif^ti absentee str^dents. 
Researcli making use of IndXvirlut^l data will iiopefully aid teachers to 
plan instruction according; to rindivirlual needs ajid, at the sajne time, 
advance the science of education. ■ 
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I TABLE L 
ANOVA: ACCOUNTIMG WOflK RATES 
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TABLE 2 
ANOVA: WORDS PER MINUTE 
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TABLE 3 

RANK ORDER FROM LOWEST TO HIGHEST 
OF CELL MEANS WORDS PER 
MINUTE DATA BY TREATMENT' ORDER 
WITH RAW SCORE MEANS IN PATENTHESES 



ORDER 1st 2nd 3rd 4th ■ 5th 6th 7th 



First 1.4317 1.4775 1.5073 1.5295 1-5343 1.5515-- ,1-5523- 

(27-01) (30.02) (32.16) (33-^5) (34-22) (35-60) (35-.67) 

Second 1-5225 1.54S1 1.5754 1.|5S14 1.6035 1.6065 1.6171 

(33-30) (3-5.33) (37-62) (38. 14)^ (40.13) (40.60) (41.41) 

Third ' 1.4506 1.4950 1.5222 1.5296 1.3310 1.5423-- 1.5433-- 

(28.22) (31.26) (33. 2S) (33-S5) (33-96) (34.S6) (34-%) 

• ' • I . ' 

-'-These two phases are the only two in reverse order from their original' temporal 
sequence for the first treatment order. 

=i'-'=These two phases are the only two in reverse order from their original temporal 
sequence for the third treatment order. ' 



TABLE 4 ■ 
AMCVA: ERROR RATE 



Source 


df 


MS- 


p . 


Order (A) 


2 


.1563 


.533 .. 


at bl 


1 


.0740 


1.409 


at b2 


1 


.0936 


,1.373 


at b3 


1 


.1147 ' 


2.756 


at hl+ 


1 


.0154 ' 


.293 


at b5 . 


■■^ 


, • 2934 


: - 5.539 


at b6 


1 ^ 


.0374 . 


.712 


at b? 


1 


.1326 


3.473 


Ability (C) 


2 


.3623 


■ 1.352 


A X C 




.4509 


1.631 


Subj/. A X C 


■ U 


.2652 




Treatment (B) 


6 


.0039 


.543„- - 


at al 


6 


.0264 


1.60 


at a2 


6 


.0376 


2.27 * 


at b3 


6 


.0333 


2.05 


1 A X B 


12 ■ 


.0445 


2.692 ' 


B X C 


12 


.0146. 


.333 


A X B X C 


24 


.0142 


.359 


B X Subj/ A 1 C 


95 


.0165 

>^ 





-05 



< .01 



